Background: Communication between health care provider and patients in oncology presents challenges. Communication skills training have been frequently developed to address those. Given the complexity of communication training, the choice of outcomes and outcome measures to assess its effectiveness is important. The aim of this paper is to 1) perform a systematic review on outcomes and outcome measures used in evaluations of communication training, 2) discuss specific challenges and 3) provide recommendations for the selection of outcomes in future studies. Methods: To identify studies and reviews reporting on the evaluation of communication training for health care professionals in oncology, we searched seven databases (Ovid MEDLINE, CENTRAL, CINAHL, EMBASE, PsychINFO, PsychARTICLES and Web of Science). We extracted outcomes assessed and the respective assessment methods. We held a two-day workshop with experts (n = 16) in communication theory, development and evaluation of generic or cancer-specific communication training and/or outcome measure development to identify and address challenges in the evaluation of communication training in oncology. After the workshop, participants contributed to the development of recommendations addressing those challenges. Results: Out of 2181 references, we included 96 publications (33 RCTs, 2 RCT protocols, 4 controlled trials, 36 uncontrolled studies, 21 reviews) in the review. Most frequently used outcomes were participants' training evaluation, their communication confidence, observed communication skills and patients' overall satisfaction and anxiety. Outcomes were assessed using questionnaires for participants (57.3%), patients (36.0%) and observations of real (34.7%) and simulated (30.7%) patient encounters. Outcomes and outcome measures varied widely across studies. Experts agreed that outcomes need to be precisely defined and linked with explicit learning objectives of the training. Furthermore, outcomes should be assessed as broadly as possible on different levels (health care professional, patient and interaction level).
Background
Communicating with cancer patients, for example disclosing the diagnosis, discussing treatment and providing emotional support in discussions about end of life, can be challenging: [1] . Hence, effective communication skills are considered vital to high quality cancer care [2] . Programmes have been developed and conducted to train physicians and other health care professionals (HCPs) to communicate more effectively with cancer patients [3, 4] . Although intuitively appealing, a recent review of randomized controlled trials investigating the benefit of communication skill training (CST) showed mixed results. While an improvement in HCPs' communication skills was reported for some programmes, effects on patient-reported outcomes, such as psychological distress or quality of life, have not been established yet [5] . This was also reported in earlier reviews [6, 7] . Nonetheless, experts agree that the ultimate objective of clinician-patient communication training is to improve patient outcomes, such as adherence, self-efficacy health-related quality of life [6] .
The choice of appropriate outcomes and the instrument to measure these (outcome measures) is critical to accurately assess the effectiveness of CST [8, 9] . It has been demanded to closely link outcomes with the content of the CST, to use only validated scales as outcome measures and to assess long-term effects of the intervention [10] . This can be challenging as outcomes directly linked to an intervention (proximal outcomes) might be considered less relevant as distal outcomes, particularly for long-term follow-up [11] , and validated scales are sparse for narrowly defined outcomes. Eventually, many different outcome measures have been developed and used in the past, and as a result, there are no standards for appropriate evaluation (i.e., methodology and measurement) of clinician-patient communication training in oncology.
Therefore, this paper aims to 1. Provide an overview of the outcomes and outcome measures as well as the respective assessment methods used for CST in oncology, 2. Identify challenges that have been encountered in the evaluation of CST in oncology, 3. Provide recommendations to address these challenges in future research.
To achieve these aims, we 1) performed a systematic review of the literature and identified outcomes and outcome measures that have been used to evaluate the effects of CST, 2) convened a workshop involving international experts to discuss challenges in assessing outcomes of CSTs to complement the review and 3) developed recommendations to address these challenges in future evaluations of CSTs.
Methods

Systematic review
We conducted a systematic review to identify outcomes assessed as well as the respective outcome measures used in the field. We specified a protocol, which is available at https://tinyurl.com/yd5hyggt. We searched seven electronic databases (Ovid MEDLINE, CENTRAL, CINAHL, EMBASE, PsychINFO, PsychARTICLES and Web of Science) in December 2016 for publications reporting on the effects of standardized CST in oncology. In addition, we hand-searched reference lists of the 21 identified reviews for relevant studies missed by our search.
We combined search terms describing aspects of physician-patient relations that are common goals of CST (communication, empathy, interaction, …) with terms describing structured programmes (course, curriculum, training, …). Search terms were informed by previous reviews [4, 5, 8, 9, 12] , which mainly investigated the effects of standardized communication trainings. We used MeSH terms and limits to restrict the results to trials and observational studies in adult cancer patients, depending on the respective database. Explicit search terms are listed in Table 1 .
Inclusion criteria were interventional or observational studies or reviews, which assessed the effects or evaluated standardized CST tailored to physicians and/or other health care professionals focusing on communication with adult cancer patients. In addition, these needed to be published in a scientific outlet or as publicly available reports, working papers or theses. Publications were excluded if the outcome assessment was not standardized in the specific study, e.g., not all participants were evaluated using the same method, or if the publication was available in neither English nor German.
One reviewer (FF) checked all references found in the literature search and excluded clearly irrelevant articles based on titles and abstracts. We obtained full text copies from all remaining articles and two reviewers (FF, AR) assessed those independently for eligibility. We assessed the agreement of their selections by calculating the kappa statistic. We excluded publications when both reviewers agreed. We documented reasons for exclusion and resolved disagreements by discussion. If several reports for a single study were identified, all publications were reviewed for eligibility.
We grouped outcome measures in original research into the respective underlying constructs, and counted the frequency of their use. Along with information about the outcomes assessed, we extracted the study design, sample size, target group and intervention characteristics. As the results of the included studies were not of interest, we did not assess the risk of bias.
As reviews on the efficacy of CST potentially contained relevant information about challenges in outcome choice and outcome measurement, we included them in our review. We extracted and qualitatively synthesized arguments regarding outcomes and the respective outcome measures. To avoid redundancy, we did not extract information about outcomes and outcome measures used in primary data from the reviews.
In general, we followed the PRISMA reporting guidelines [13] , although some items were not applicable given the scope of the review.
Expert workshop
We held a two-day workshop in Berlin, Germany in February 2017. The aim of the workshop was to complement the systematic review by identifying challenges in the evaluation of communication training in oncology and to discuss ways to address those challenges in future research.
We invited researchers from the "Kompetenznetzwerk Komplementärmedizin in der Onkologie" KOKON, who investigate communication about complementary medicine, to the workshop. We also defined fields for which we sought additional expertise. These fields were communication theory, development and evaluation of generic or cancer-specific communication training and/or outcome measure development. Experts in these fields were identified based on their occurance in the review as well as through suggestions by other invited researchers. Overall, 16 experts, including a patient representative, took part in the workshop (see Table 2 ).
We organised the workshop into four parts: board into broader topics to identify areas that needed to be considered when measuring the effects of CST. Then, we identified three main topics for further discussion. 3. The members participated in structured, small group discussions focusing on the three topics. We assigned participants to one of the three groups. Each group discussed one of the three topics for 20 min prior to rotating to the next group. Three 'discussion leaders' were each assigned to one of the three topics to guide the small group discussion. 4. Discussion leaders presented the results obtained in step 3 to the entire group, and we discussed these results in a plenary session.
Development of expert recommendations
After the workshop, we drafted recommendations for future evaluations of communication training in oncology based on the results of the systematic review as well as the experts' discussions. We invited workshop participants to comment on the recommendations during manuscript preparation, and the recommendations were adapted until no further comments were made.
Results
Systematic review Search results
Overall, our search retrieved 2181 references. We identified an additional 118 references by examining reference lists in identified reviews on communication training. After removing duplicates, we screened 1938 abstracts and excluded 1529 because they did not fulfill inclusion criteria, leaving 409 references for full text analysis. Of these, 313 publications did not fulfill inclusion criteria and were therefore excluded, leaving 96 publications for inclusion in the review. The agreement on exclusion between reviewers was moderate (kappa = 0.56), with consistent decisions on 351 articles. All conflicts were resolved through discussion. We give the detailed reasons for the exclusion of references in Fig. 1 .
Included studies
Of the 96 publications found eligible for synthesis, 33 reported on randomized controlled trials (RCTs), 2
were RCT protocols of so far unpublished trials, 4 were controlled trials (group allocation not randomized), 36 were uncontrolled studies and 21 were reviews. The number of participants included in studies reporting on primary data ranged from 3 to 515, with 50% of studies reporting sample sizes between 30 and 114. The participants of the CST were physicians in 51% of the studies, nurses in 36%, mixed health care providers (mostly physicians and nurses) in 11% and other health care professionals (e.g., speech therapists) in 3%. Out of 33 RCTs, 19 compared participants of a CST with a waiting list control group, 7 compared different forms of CST, e.g., workshops of varying length or by adding consolidation workshops, 6 compared a CST to a no training condition, and in one RCT, it was unclear whether the control group received any intervention. Two of the four controlled trials compared interventions with a waiting list, whereas 1 compared a basic with an extended intervention, and 1 study compared performance of the same sample before and after completing the intervention. In the uncontrolled studies, 33 of 36 followed a pre-post design, comparing outcomes before and after the intervention, while 3 assessed outcomes only after the intervention.
Overview of outcomes
The articles reporting primary data and study protocols reported on average 3. 
CST participant questionnaires
Overall, 43 studies (11 RCTs, 2 RCT protocols, and 25 trials/observational studies) reported 93 outcomes collected with questionnaires for CST participants.
The most frequently reported data were from training evaluation questionnaires, followed by questionnaires obtaining self-ratings on aspects of the respondents' communication (communication confidence (16) , communication self-effectiveness (4), communication skills (3), communication practice (1)) and respondents' distress/burnout (16) . The outcomes and the respective instruments are listed in Table 3 .
Patient questionnaires
A total of 26 studies (18 RCTs, 2 RCT protocols of so far unpublished trials, and 6 trials/observational studies) reported on 84 (35 unique constructs) outcomes collected with questionnaires for patients of CST participants. Most frequently, patients' overall satisfaction was assessed (12), followed by anxiety (10), generic quality of life (6) and depression (5). All outcomes assessed and the respective instruments are listed in Table 4 .
Observations of real patient encounters
A total of 26 articles (14 RCTs, 2 RCT protocols, and 10 trials/observational studies) reported on observations of real patient encounters. Outcomes assessed were communication skills, e.g., supportive utterances or eliciting patients' thoughts [14-16, 52, 54, 55, 83, 87, 90, 91, 101, 104, 110-118] , actual content of the interview [41, 42, 104, 116] and shared decision making behaviour [17, 73] . Encounters were either audio-recorded (17), videorecorded (10) or both (1), partly transcribed and rated using mostly self-developed or adapted coding systems. In general, each coding system defines a number of behaviours or utterances, and observers rate their occurrence subsequently. Those behaviours are usually derived from a clearly defined model of communication.
For example, the coding system employed by Wilkinson et al. [117] reflects key areas of a nurse interview, and Fukui et al. [55, 87, 90] connects behaviour to the 6 steps of the SPIKES protocol. Only in one paper [113] , authors used an established coding scheme without adaption (MIPS [119] ). Publications using the same coding systems were mostly from the same research group. Several measures were usually taken to ensure the quality of the rating process. These included blinding of the raters, rater training and assessment of inter-rater reliability in the full or a subsample of recorded observations or rater supervision by an experienced rater. In two studies, transcripts were automatically coded using specialized software along with context-specific dictionaries [54, 110] .
Observations of simulated patient encounters
A total of 23 references ( [13] RCTs, 10 trials/observational studies) reported on observations of simulated patient encounters. Most studies assessed communication skills [15, 18-21, 40, 44, 52, 53, 56, 57, 80, 88, 110, 120-127] . In two studies, the content of the interview was explicitly assessed as the number of elicited concerns specified in the actors role [19] and observed key aspects from guidelines [44] . The reaction to scripted cues [21] and the working alliance [127] were each assessed in one study.
In 10 cases, encounters were video-taped, whereas in 11 they were audio-taped; in 2, it was unclear whether encounters had been recorded. Similar to observations of real patient encounters, in most cases, (20) selfdeveloped or adapted ratings of communication behaviour were assessed [18-20, 57, 75, 80, 120-122, 126] . The most frequently used rating system was an adaption of the Cancer Research Campaign Workshop Evaluation Manual (CRCWEM) [52, 53, 88, 110, 125, 128] . All these studies were conducted by the same research group. Three studies [40, 123, 127] used adapted versions of the Roter Interaction Inventory, and one study [124] assessed communication behaviour using the Medical Interaction Process System MIPS [119] .
Other outcomes
A total of 10 outcome measures in 9 studies were assessed using other methods than direct observations of a communication situation or questionnaires for health care professionals or patients. In one case, objective measures (HCPs' heart rate and cortisol level) were used to measure stress [56] . Another strategy was to use open questions on either case vignettes or actual communication encounters to test knowledge on communication models [21, 22, 129] or interview either patients or programme participants [23, 115] . Additionally, observable patient behaviour, such as uptake of a treatment or screening participation [73] or as feedback from simulation patients [24, 44] , served as outcome.
Outcome assessments in reviews on the efficacy of CSTs
A total of 21 reviews assessed the efficacy of CST. In 7 of these 21 reviews, the choice of outcome measures in the included studies was not discussed [3, [130] [131] [132] [133] [134] [135] .
One review commented that the term "communication" was used vaguely and inconsistently across studies [136] , and another concluded that studies often did not clearly define which specific communication competencies were addressed by the respective CST [6] . Consequently, these problems hampered the comparability of studies [137] . Hence, it has been suggested that core communication competencies should be defined to guide future research [138] , preferably in terms of an overall score with some key dimensions [6] . Such a communication model for a specific domain can be developed, for example, within a meta-synthesis [139] . For example, researchers could identify critical internal and external factors in the domain of breaking bad news that could be used to inform the development of the CST as well as the desired outcome [139] . A key challenge is that it may be impossible to define communication behaviours that are appropriate in all given situations [140] .
Outcome assessment must be aligned to the specific aim of the CST [7, 10] with a formal definition of the communication behaviour that is being taught. Some authors argued that a change in patient outcomes is the ultimate goal of communication training [6, 137] , but communication training can also be seen as a vital resource for HCPs to reduce work-induced stress [141] . It has been proposed to employ an outcome measurement framework -such as Kirkpatrick's triangle [137] , which differentiates different levels of impact of the training, or a more specific framework detailing the possible effects of a communication training in the context of oncology [142] .
Although self-reports of the participants have been frequently obtained, these are more prone to bias compared to more objective measurements, e.g., through observation of communication behaviour [136] . Consequently, the latest, most comprehensive Cochrane review on the effects of communication trainings in oncology specifically excludes self-reported outcomes on knowledge and attitudes as those are prone to optimistic bias [5] . Furthermore, generic outcomes, such as overall satisfaction of patients, have been found to be sensitive to ceiling effects, making it difficult to measure improvement through CST [7] . On the other hand, it has been argued that direct observations of clinical encounters can also be biased as this might be intrusive [143] . Arguably, there is a need to assess patient outcomes more frequently [6, 144] and to investigate the impact of an intervention on the whole medical team [144] . However, existing reviews indicated that the effect of CST on patients is small [5, 7] . It is unclear whether this is because of competing influences on patient outcomes or an inappropriate choice of outcome measures.
The reviews agree that it would be desirable to concentrate on a single pre-specified outcome measure [5, 7, 145] and to use validated scales for outcome assessment [5, 10] .
Results of the workshop
We identified additional challenges in the evaluation of CST during the workshop, which are presented in Table 5 .
Participants identified three main domains of outcomes for further discussion:
1. Outcomes related to the HCP taking part in the CST, such as their communication skills or satisfaction with the training, 2. Outcomes related to a specific interaction between HCPs and patients, 3. Outcomes related to the patients who communicate with the trained HCP.
Overall, experts agreed that a "one size fits all approach" is not appropriate in defining outcomes for CST evaluations; thus, we cannot give recommendation on specific constructs. Rather, outcomes need to be dependent on the specific learning objectives of the CST under evaluation. For each of the levels mentioned above, investigators need to define realistic and achievable outcomes for a specific CST. The group favoured measurement of direct behavioural observation of the targeted communication skills either with simulated or Validated measures are not available for specific outcomes of interest. The limited availability of validated scales for proximal outcomes was identified by experts as a considerable barrier. This also implies that it is unclear what minimal important differences are on such scales. Scales measuring generic, broadly applicable outcomes are more likely to be used and validated. Most outcomes for which validated measures exist are distal. The imperative in research to employ validated scales might influence researchers to select generic outcomes, which may not be optimally aligned with the goals of a particular CST. real patients. For example, situational judgement tests where participants are asked how they would react in a given situation [146] could be an interesting way to measure the effect of CST.
Recommendations for future research
Based on the results from the systematic review and the discussion during the workshop, we make the following recommendations:
1. 
Discussion
This paper gives an overview of outcomes and the respective outcome measures previously used in the evaluation of communication training in oncology. It further discusses challenges experienced with outcome measurement in such studies and gives recommendations for future research. Many CSTs have been developed, implemented and evaluated to support health care professionals addressing specific communication challenges in cancer care. Our systematic review showed that outcomes and the respective outcome measures differ widely. The complementing workshop clearly described the challenges experienced in the evaluation of CSTs. To date, neither a specific outcome nor a specific outcome measure is a widely accepted standard tool. The large differences in content, extent and target populations of communication training in oncology can explain this. The lack of standardization, however, hampers building systematic and more conclusive evidence. Specific models of communication and theories how communication affects HCPs as well as patients in oncology can inform selection of appropriate outcomes. An interesting finding is that outcomes and the respective outcome measures, as well as the challenges identified, are in most cases not specific to oncology. This suggests that generic communication processes can hardly be broken down to be disease specific. Exceptions are the outcome measures provided by the EORTC and the Cancer Research Campaign Workshop Evaluation Manual (CRCWEM), which have been specifically developed to assess the experiences of cancer patients.
The strengths of this study include its comprehensiveness as a descriptive review of outcome measures used in the evaluation of CSTs. The inclusion of systematic literature reviews on the effects of CSTs in this review revealed additional challenges, which are particularly relevant when study results need to be synthesized in meta-analysis. Nonetheless, limitations of this work need to be taken into account when interpreting its findings. First, we could not register the review protocol, as its scope did not fulfil eligibility criteria for PROSPERO. Nonetheless, we wrote a protocol before we conducted the review. Furthermore, the syntheses of the specific outcomes in categories was difficult to standardize, since most primary studies made no specific distinction between outcome and the respective outcome measure. Although we grouped similar outcomes into categories, category borders are somewhat blurry, as often there are no clear definitions of the outcomes available. A further limitation is that a detailed analysis of psychometric quality in terms of reliability and validity of all outcome measures identified in the review has not been feasible. Hence, we cannot advise for or against the use of specific instruments, but we encourage the assessment of psychometric quality when one chooses an outcome measure. For this purpose, standardized tools can be used (e.g., EMPRO [147] ). Another limitation is that the recruitment of the participants for the workshop did not follow a pre-specified protocol, but we selected potential participants based on their appearance as authors in the review as well as by recommendation by other participants. Furthermore, not all participants participated in the development of the recommendations after the workshop. Hence, these recommendations may not necessarily reflect the opinions of all participants in the workshop.
Conclusion
Our review of the literature and the expert workshop made it clear that measuring the impact of CST in oncology is challenging. As human communication is complex, the heterogeneity of outcome assessment in studies is large. The complexity of the interventions and their potential effects hampers establishment of standard outcomes and outcome measures. Definition of a single core outcome suitable for each CST in oncology is unrealistic -there is a lack of consensus on what a core outcome could be and how it could be reliably assessed. Hence, we suggest a broad, reproducible assessment of communication on different levels derived from explicit learning objectives. Future research should emphasize the associations between these different perspectives on communication and develop theoretical frameworks that can guide the choice of relevant outcomes and meaningful effects of CSTs.
